Extracts of human atherosclerotic lesions can modify low density lipoproteins leading to enhanced uptake by macrophages.
Plasma low density lipoproteins (LDL) and/or other lipoproteins containing apo B that accumulate in atherosclerotic lesions of human aortas exhibit structural changes that are associated with enhanced uptake in an unregulated fashion by macrophages in culture, resulting in the formation of foam cells in vitro. In an attempt to better characterize the structure-function modifications, we have incubated plasma LDL with extracts of human atherosclerotic plaques obtained at surgery, and determined whether such plaque-modified LDL also demonstrates enhanced uptake by cultured mouse peritoneal macrophages (MPM). Enhanced uptake was found which was linear over a concentration range of 100 micrograms lipoprotein protein/ml, as assessed by enhanced degradation of [125I]LDL and by stimulation of cholesterol esterification. Extracts of non-arterial human tissue were unable to induce this modification, suggesting tissue specificity. When delipidated apo B from tissue-treated [125I]LDL was subjected to SDS-PAGE, autoradiograms demonstrated, in addition to the B-100 band of apo B, a doublet of higher molecular weight than B-100 and a band just entering the gel, both at the expense of the B-100 band. No lower molecular weight bands suggestive of apo B degradation were seen. Modest increases in LDL electrophoretic mobility and thiobarbituric acid reactive substances were found following the incubation of LDL with plaque extracts. These changes could be inhibited by butylated hydroxytoluene (BHT), suggesting that free radical-induced lipid peroxidation was responsible for these modifications. However, since BHT did not inhibit the uptake of the tissue-incubated LDL by macrophages, the actual modification responsible for enhanced macrophage recognition did not appear to be free radical-induced. Uptake of plaque-modified [125I]LDL was inhibited by only 22% by a 20-fold excess of acetyl LDL or plaque-modified LDL. If the latter did not represent a mixture of modified and unmodified particles, this result would suggest that uptake was not mediated by the scavenger receptor. It is possible that foam cells are formed in vivo when LDL particles, which have been modified by interacting with components of the arterial wall, are taken up by tissue macrophages.